Abstract. Poly (methyl methacrylate)/poly (glycidyl methacrylate) (PMMA/PGMA) blend was prepared with the reaction of PMMA, glycidyl methacrylate (GMA) and methyl methacrylate (MMA) at room temperature. Effects of the proportions of MMA and GMA were investigated to analyze the performance of PMMA/PGMA blend. When the weight fraction of GMA in GMA/MMA was 0.25, PMMA/PGMA blend exhibited good performance as curing time of 29 min, volume shrinkage of 9.83%, bending strength of 50 MPa, tensile strength of 31 MPa and bonding strength of 1.52 MPa. PMMA/PGMA blend could well cover the cross section of printed circuit board.
Introduction
Printed circuit board (PCB) is an indispensable module for signal transmission of electronic products .PCB quality at each process should be monitored to finally obtain reliable PCB structure due to the limitation of its complex manufacture processes [1] .
Metallographic cross section of PCB is a useful method to directly observe the inside structure of PCB to find out the defects of delamination, skip plating, undercut, conductive anodic filament and copper migration etc [2] .However, the fixation of PCB section is hard to be completed to avoid the structure damage after cutting a local segment from the whole PCB. Cold mounting is generally used for the fixation of PCB section since PCB section can be stable without the influence of outside pressure, heat and deformation during its grinding process. Epoxy resin for cold mounting is not suitable for quick observation of PCB section since the reaction of epoxy monomer needs long curing time (more than 12 h) under the presence of organic amine catalyst. Thus, other polymer system should be found to meet the requirement of quick evaluation of PCB section. Methacrylate monomer could exhibit short copolymerization time at room temperature so.
In this paper, poly (methyl methacrylate)/poly (glycidyl methacrylate) (PMMA/PGMA) blend was prepared for the application of the fixation of PCB section. The performance of PMMA/PGMA blend was investigated to examine its compatibility of cold mounting for PCB-section observation.
Experimental

Materials
MMA and GMA were purchased from Chengdu Kelong Chemical Engineering Co. and RYOJI Co., respectively. PMMA powder was supplied by Arkema Co.
Preparation of PMMA/PGMA Blend
MMA and GMA were to form a mixed solution. Thereafter, PMMA powder was added into the mixed solution of methyl methacrylate (MMA) and glycidyl methacrylate (GMA).The volume fraction of PMMA powder and MMA/GMA solution was 2:1.Above mixture was cured to obtain PMMA/PGMA blend at room temperature.
Characterization of PMMA/PGMA Blend
Fourier-transform infrared (FT-IR) spectroscopy was used to determine the chemical composition of MMA, GMA and PMMA/PGMA blend, respectively. Curing time of the mixture was estimated in the silicone mould. Volume shrinkage of PMMA/PGMA blend was examined according to the standard of GB13354-92. Bending strength and tensile strength of PMMA/PGMA blend were measured according to the standards of GB/T 1040-92 and GB/T 9341-2000, respectively. Bonding strength of PMMA/PGMA blend was tested according to the standard of GB6328-86 while PMMA/PGMA blend coated on the surface of copper coil at an area of 3mm×2mm. Figure 1 showed FT-IR spectra of PMMA, PGMA and PMMA/PGMA blend. 1726 cm -1 and 2900 cm -1 corresponded to the vibration of ester group and -CH 3 , respectively. Epoxy group of PGMA at 908 cm -1 was found in the FT-IR spectra of PMMA/PGMA blend [3] . On the other hand, the copolymerization reaction only occurred at carbon-carbon double bond between GMA, MMA and PMMA but not the epoxy group of GMA monomer. 
Results and Discussion
FTIR Characterization
Volume Shrinkage
Volume shrinkage of cured process not only could affect the size precision of adhesive but also directly lead to the decrease of the cohesive force. Figure 3 indicated that all the volume shrinkage of PMMA/PGMA blend was less than 10% when adding different weight fraction of GMA in GMA/MMA solution. Volume shrinkage of PMMA/PGMA blend increased to 9.83% when the weight fraction of GMA in GMA/MMA solution reached 0.25. However, when the weight fraction of GMA in GMA/MMA solution was more than 0.25, volume shrinkage of PMMA/PGMA blend tended to decline with the increase of GMA fraction since GMA with bigger functional group and higher molecular weight could result in more space of copolymerization chain for volume shrinkage after curing compared with that of MMA [5] . Mechanical properties of PMMA/PGMA blend were weakened when adding more GMA in the mixture after curing. Above phenomenon on mechanical properties could be explained as follows: the polar molecule GMA introduced in the blend system could increase the inter-atomic force and reduced the flexibility of molecular chain, thereby reducing the toughness. In addition, adequate content of GMA could form a fine and close interpenetrating networks [6] , which strengthened the mechanical properties. However, excessive content of GMA changed the domain size of polymer networks, leading to the weakening of the mechanical properties. The bonding strength was depicted in Figure 6 .Bonding strength of PMMA/PGMA blend decreased with the increase of GMA. The phenomenon was the same as those of the bending strength and tensile strength. Increasing crosslink density could lead to higher the cohesive strength. However, the increase of crosslink density could enhance the viscosity of mixture during curing process so the mixture was hard to be completely cured in a short period of time 
Conclusion
When adding 0.25 weight fraction of GMA and MMA into PMMA powder, as-prepared PMMA/PGMA blend could exhibit best performance as short curing time, low volume shrinkage, and high mechanical properties. PMMA/PGMA blend could well cover PCB cross section for stable observation of PCB reliability.
